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STUDY SUBJECTS AND METHODS
The DNA was extracted from EDTA-anticoagulated whole blood samples, collected with consent from four individuals at the blood centers in Sousse and Mainz. All methods have been described previously (Appendix S1, available as supporting information in the online version of this paper).
RESULTS AND DISCUSSION
Using our RH sequencing strategy (Appendix S1, Fig. S1 ), we determined the RH haplotype in the Tunisian donor 1 with the weak D type 29 and found eight singlenucleotide polymorphisms (SNPs) in the RHD coding sequence, as previously described (Fig. 1) 
Family trio
The RH haplotype for the original donor FR745438 and his parents was determined (Appendix S1, Fig. S2 ). Gouvernorat Jendouba, Tunisia. The original weak D type 29 was described in a Caucasoid blood donor in Northern Germany, 1 of whom the ethnic origin could not be determined.
D antigen density
Both donors with the serologic weak D type 29 phenotype were tested by flow cytometry and expressed D antigen densities of 174 and 80 D antigens per RBC, respectively (Appendix S1, Table S1 ); this is lower than the common weak D type 2 and 5 phenotypes. The additional three amino acid substitutions thus have a substantial suppressive effect on the membrane integration of the variant RhD protein, because weak D type 4.2 harboring the other two substitutions can easily express more than 1000 D antigens per RBC. The observed agglutination patterns (Appendix S1, Table S2 ) correlated well with the antigen densities. 4 Very weak expression of the D antigen can interfere with the interpretation of the D epitope pattern (Table S1 ) and should not be misunderstood as partial D. We also compared the published Rhesus boxes, analyzed the phylogeny, and modeled the RhD protein (Appendix S1, Figs. S3-S5).
In conclusion, our study resolved two seemingly closely related RHD alleles with a complex phylogenic origin, which was a conundrum since 2010. We established unambiguous data for five RH haplotypes spanning a DNA stretch of more than 150,000 nucleotides each on the short arm of Chromosome 1. Such data can be applied to develop, evaluate, and validate next-generation sequencing approaches using targeted 5 and long-range techniques. 
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Appendix S1. Supplemental material. Table S1 . D antigen density (D antigens per red blood cell). Table S2 . Serologic reactivity with panels of anti-D. Fig. S1 . Nucleotide sequencing strategy for the RHD and RHCE genes. The nucleotides sequenced are 
